Abstract A pathologically elongated coronoid process
Jacob's disease (JD) is characterised by the formation of a new joint between a pathologically elongated coronoid process and the body of the homolateral malar bone. Hyperplasia of the coronoid process was first reported by Langenbeck in 1853 but it was Jacob in 1899 who first described osteochondroma of the coronoid process forming a pseudoarthrosis between the coronoid process and the zygomatic arch [1] . Since then, there have been sporadic reported cases in the literature [2] . A recent review revealed 35 cases of Jacob's disease previously published in literature [3] . So far, only two cases of this rare condition have been reported from the Indian population [3, 4] . We report to the readers a rare case of Jacob's disease with detailed imaging and histopathologic features.
Case Report

History
A 28 years-old male reported to our department with the complaint of restricted mouth opening over 2-3 years. The patient revealed a history of trauma leading to a left clavicular fracture and bruising over the same side of the face, 5 years prior to presentation. During the initial years, the patient reported intermittent left temporomandibular joint pain and clicking, which gradually decreased later, with simultaneous reduction in mouth opening. On clinical examination, mouth opening of 7 mm with left-sided deviation of the mandible was noticed.
Radiographic Features
A diagnostic panoramic radiograph revealed a normal condylar process, body of the mandible, and ramus. The left coronoid process showed a globular projection that had a mixed radiopaque-lucent feature. The mass was approximately 3 cm in diameter and had a radiopaque periphery with a radiolucent inner rim (Fig. 1 ). Water's view revealed a globular radiopaque projection from the left coronoid. Axial computerised tomography (CT) section revealed the presence of a mushroom-shaped radiodense mass at the apex of the coronoid. It also revealed outward bulging of the ipsilateral zygomatic arch (Fig. 2 ).
Diagnosis and Management
Coronoidectomy was performed via the intraoral approach under general anesthesia. The gross specimen appeared as a mushroom-shaped yellowish-white mass measuring about 3 cm in size (Fig. 3) . On histopathologic evaluation, cartilaginous and osteoid tissue with few areas of fibrous tissue were observed. Cartilaginous tissue showed numerous chondrocytes arranged irregularly and separated by minimal matrix (Fig. 4) . Based on the histopathologic features and the anatomical location, a final diagnosis of Jacob's disease was made. The patient was then followed up for a period of 1 year with no evidence of recurrence.
Discussion
Jacob's disease is the name given to a pseudojoint formation between the coronoid process and the zygomatic arch due to an osteochondroma of the coronoid process [5] . It accounts for 35.8% of benign bony tumours and 8.5% of bony tumours overall [6] . It can occur singly or as part of an autosomal dominant syndrome called osteochondromatosis [6] . Jacob's disease is most frequent in young patients with a mean age of 27 years (age range: 16-62 years) with male predominance [7] . It is usually unilateral in occurrence with predilection for involvement of the left coronoid process [7] . Bilateral cases are self-limiting but the unilateral cases enlarge progressively to form a mushroom-shaped enlargement of the coronoid process [4] .
Various theories have been proposed regarding the etiology of coronoid hyperplasia, including trauma, hyperactivity of the temporalis muscle, dysfunction of the TMJ caused by chronic disc displacement, endocrine stimuli and genetic and familial factors [2, 8, 9] . It has been hypothesized that the enlarging osteochondroma compresses against the zygoma and either resorbs or remodels it causing a pseudo joint [4] . Progressive limitation of mouth opening is the most commonly reported symptom [3, 7, 8] . Deviation of the mandible to the affected side and facial asymmetry are other notable features that are frequently reported [3] . History of pain has been rarely reported in the available literature [2, 5] , and the disease was often mistakenly treated as a temporomandibular joint dysfunction which lead to considerable delay in the diagnosis and treatment of this condition [5, 7, 10] . Panoramic radiography and paranasal sinus views have been conventionally used for the diagnosis of Jacob's disease. Recently, CT has been a beneficial imaging modality [10, 11] .
Coronoidectomy is the treatment of choice with either an extraoral or intraoral approach. The former carries the risk of facial nerve damage; hence, the latter is preferred although accessibility is limited [5, 12] . Histopathologic features show differences in the proportion of cartilaginous and bony elements in the specimen that lead to a spectrum of differential diagnoses, namely osteochondroma, osteoma, cartilage capped exostosis, or hyperplasia [2, 13] .
Prognosis depends on the histopathologic nature of the lesion. It has been observed that the incidence of sarcomatous change is as low as 1% [11] . However, in conditions like osteochondromatosis, sarcomatous transformation can be as high as 11% [5, 11] . Our report is intended to highlight the classical clinical, radiological, and histopathologic features of a rarely reported condition. Fig. 3 The mushroom-shaped gross surgical specimen 
